ABSTRACT: Today it is widely accepted that a conservation of genetic diversity increases chances of animal survival. The aim of this study was investigation of gene pool divergence of the brown hare (Lepus europaeus) in Vojvodina. Allozymic diversity of 60 brown hares from different localities in Vojvodina was studied by polyacrylamide and starch gel electrophoresis at 31 putative structural gene loci. Only five loci: Idh-2, Pgd, Pgm, Es-1 and Es-D were polymorphic, possessing 2 to 6 different alleles. The value of average heterozygosity (H o ) was 0.0427, while polymorphism (P 99% ) was 8.4%. Nei's values of genetic distance (ranged from 0.000 to 0.029) and modified Roger's distance (ranged from 0.030 to 0.181) were calculated among hare populations. Apart from the relatively high values of heterozygosity and polymorphism, the nuclear gene pool diversity of brown hare population in Vojvodina based on allozyme variation is low and corresponds to the data obtained for the populations in Austria and Central Europe.
INTRODUCTION
It is widely accepted that the conservation of genetic diversity increases chances of animal survival and it has also been recognized that low genetic variability is associated with inbreeding depression and loss of heterozygosity, weakening the components of the population phenotype.
Brown hare, which primarily was forest-steppe game, and later resident of open steppe areas, in time adapted to "cultural" steppe, i.e. agroecosystems, which is main ecosystem in Vojvodina (Serbia and Montenegro) (Š e l m i ã, 1997). Sudden regression of brown hare populations in sixties at its whole area in Europe, especially in the best biotopes, induced numerous investigations with different approach, in order to determine the cause of decline of brown hare. For all game species, especially for hare as species of permanent biologi-cal interest and with important role in hunting economy in Vojvodina (V a p a and Š e l m i ã, 1997), it is necessary to conduct genetic and population studies.
Genetic variation in mammals can be characterized at three levels: within individuals, among individuals of a population and among populations, species and higher taxa. At all those levels, allozymes, genetically determined and structurally (not necessary functionally) different variants of enzymes, have played a major role in evolutionary and conservation genetics during the past 25 years (H a r t l et al., 1994) . Allozymes have been implicitly or explicitly assumed to be a representative indicator of genomic variation in wild (G r i ll i t s c h et al., 1992; H a r t l et al., 1993; S u c h e n t r u n k et al., 2000; V a p a et al., 2000) and domestic animals (P e t e r k a and H a r t l, 1992).
The aim of this paper was to estimate gene pool divergence of the brown hare population in Vojvodina based on allozymic variability.
MATERIAL AND METHODS
Allozymic diversity of 60 brown hares (Lepus europaeus, Pallas 1778) was studied by polyacrylamide and starch gel electrophoresis. Twenty two isozymes/-systems encoded by 31 hypothetical structural gene loci were assayed (Table 1) . Liver tissue samples of 60 brown hares were obtained from 15 sampling localities in Vojvodina (Serbia and Montenegro): Despotovo (DE), Begec (BE), Banatsko Arandjelovo (BA), Pacir (PA), Novo Milosevo (NM), Turija (TU), Donji Petrovac (DP), Futog (FU), Curug (CU), Padej (PD), Kulpin (KU), Hrtkovci (HR), Backi Jarak (BJ), Kovilj (KO) and Stara Moravica (SM). Tissue preparation, polyacrylamide and starch gel electrophoresis and staining procedure were performed according to G r i l l i t s c h et al. (1992) and modified method of M u n s t e r m a n n (1979) and S e l a n d e r et al. (1986) . For designation of alleles the nomenclature of H a r t l et al. (1993) was used.
The BIOSYS-1 pc package, release 1.7 (S w o f f o r d and S e l a n d e r, 1989) was used for calculation of allele frequencies, average heterozygosity (H o -observed, H e -expected), proportion of polymorphic loci (P, 99% criterion) and mean number of alleles per locus based on all 31 loci (A). Also, pairwise genetic D value (N e i, 1978) and modified Roger's distances were obtained. According to the results, unrooted Wagner dendogram based on modified Roger's distances, was created.
RESULTS
Screening of 22 enzyme systems representing a total of 31 putative structural loci revealed polymorphism in the following 5 isoenzymes: Idh-2, Pgd, Pgm-2, Es-1 and Es-D, for which allele frequencies were calculated in each brown hare population (Table 2) . Allelic frequencies did not vary significantly from Hardy-Weinberg equilibrium.
Using BIOSYS-1 pc package, release 1.7 (S w o f f o r d and S e l a n d e r, 1989) average heterozygosity (H o -observed, H e -expected), proportion of polymorphic loci (P, 99% criterion) and mean number of alleles per locus based on all 31 loci (A) were calculated for each sampling locality and the mean value for all localities analyzed ( Table 3 ). The value of observed heterozygosity H o ranged from 0.000 to 0.065, with a mean value H o = 0.042. Expected heterozygosity value also ranged from 0.000 to 0.065, but with the mean value H e = 0.062. The proportion of polymorphic loci based on 99% criterion ranged from 0 to 12.9%, with the mean value P 99% = 8.39%. Only one local population was polymorphic (Hrtkovci) probably due to low number of individuals analyzed. The genetic relationships of brown hares from Vojvodina sampling localities are summarized by an unrooted Wagner dendogram based on modified Rogers distances (Figure 1 ). (Table 3) were lower than in previous investigation of brown hare population in Vojvodina (V a p a et al., 2001; V a p a et al., 2002) , due to higher number of analyzed enzyme systems, applied in this research. Level of allozymic diversity in brown hares from Bulgaria H 0 = 0.030 and H e = 0.035 and from Austria, H 0 = 0.030 and H e = 0.027 (S u c h e n t r u n k et al., 2000) revealed lower values of heterozygosity, but the overall rate of polymorphism (99% criterion) were higher in Bulgarian (P = 12%) and Austrian (10.7%) than in Vojvodinian brown hare population (P = 8.4%). Possible cause of these differences could lay in fact that this investigation (S u c h e n t r u n k et al., 2000) was performed on a larger number of individuals. Comparing to data obtained for Central Europe brown hare populations (H a r t l et al., 1993) the means of H 0 = 0.187 and P = 15.3% were higher than in Vojvodinian population (Table 3) . In their research a total number of 469 brown hares from 20 sampling localities were screened for polymorphism at 54 loci, which brought to higher level of allozymic diversity than in our research.
Investigation revealed polymorphism at only 5 loci, possessing two to six different alleles, with average number of alleles per locus A = 1.11 (Table 3) . Other analysis of European brown hare populations obtained the range of mean number of alleles per locus from A = 1.10 (S u c h e n t r u n k et al., 1999) to A = 1.17 (S u c h e n t r u n k et al., 2000) . No new alleles were found in Vojvodinian brown hare population, comparing to previously published data on European brown hare populations (P e t e r k a and H a r t l, 1992; H a r t l et al., 1993; S u c h e n t r u n k et al., 2000) . N e i 's (1978) unbiased genetic distance and modified Rogers distance (Wright, 1978) . were calculated on the basis of allelic frequencies. Values of Nei's distances ranged from 0.000 to 0.029, and values of modified Rogers distances 0.030 to 0.181 between different sampling localities in Vojvodina (Serbia and Montenegro). Relative low level of genetic distances can be explained by the fact that sampling localities analyzed are cited in the area with no significant geographical barriers and not far away from each other, which enable free migration of individuals between some close sampling areas.
Apart from the relatively high values of heterozygosity and polymorphism, it may be concluded that the nuclear gene pool diversity of brown hare population in Vojvodina based on allozyme variation is low (especially visible in the dendogram, Figure 1) . It corresponds to the data obtained for the local population in eastern part of Austria (H a r t l et al., 1993), but it is lower than genetic variability based on nuclear gene pool divergence in Southerneastern Europe (S u c h e n t r u n k et al., 2000).
